Abstract. We present the results of new spectrophotometry and heavy element abundance determinations for 3 dwarf galaxies UM 151, UM 408 and A 1228+12 (RMB 132). These galaxies have been claimed in the literature to have very low metallicities, corresponding to log(O/H) + 12 ≤ 7.65, that are in the metallicity range of some candidate local young galaxies. We present higher S/N data for these three galaxies. UM 151 and UM 408 have significantly larger metallicities: log(O/H) + 12 = 8.5 and 7.93, respectively. For A 1228+12 our new log(O/H) + 12 =7.73 is close to that recalculated from earlier data (7.68). Thus, the rederived metallicities allow us to remove these objects from the list of galaxies with Z 1/20 Z⊙.
Introduction
Extremely metal-deficient gas-rich galaxies (commonly taken as objects with an ionized gas metallicity Z 1/20 Z ⊙ ) have received much attention recently. The discovery of an unusually low metallicity of the ionized gas in the blue compact galaxy (BCG) I Zw 18 (Mkn 116) (Searle & Sargent 1972) led to the claim that such objects can be considered as the best candidates for truly local young galaxies. However, the search for similar galaxies conducted by several groups (e.g., Sargent & Kunth 1986; Terlevich et al. 1991) has failed to find a large population with such extremely low metallicities. In their review, Kunth &Östlin (2000) summarize and discuss many problems related to very metal-poor galaxies and they present a compilation of all the known gas-rich galaxies with Z 1/20 Z ⊙ . From the analysis of the ratios of C/O and N/O abundances Izotov & Thuan (1999) suggested that the lowest metallicity blue compact galaxies should experience their first episode of star formation (SF) and therefore the hypothesis of youth for these galaxies needs to be carefully studied. In any case the properties of such galaxies best approximate those of young low-mass galaxies formed at the epoch of galaxy formation.
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Therefore, very metal-poor galaxies in the Local Universe attract much attention, and multiwavelength studies of such objects have been performed to better identify their nature. However not all such galaxies found in the early studies as very metal-deficient (Kunth &Östlin 2000) have spectroscopic data of sufficient quality for an accurate determination of the metallicity. Since detailed studies of individual galaxies require significant effort and observational time, thus, one should be confident about the very low metallicity of the selected galaxies.
In paper I (Kniazev et al. 2001a) we reported a revision of 3 BCGs from the list of Kunth &Östlin (2000) . For one, the low metallicity value was confirmed while the other two showed an underestimation of 0.4 dex. In this paper we present high S/N spectroscopy of two more BCGs (UM 408 and A 1228+12) from the list by Kunth &Östlin (2000) , for which the metallicity determination raised some concerns, and one galaxy (UM 151) from the work by Telles (1996) . All these galaxies were claimed as Z ∼ 1/20 Z ⊙ objects based on the results of earlier spectroscopy. As a result of the previous and present work the number of extremely metal-deficient BCGs from the Kunth &Östlin list has decreased by ∼20%. The remaining objects are in fact representative of very metal-deficient BCGs and deserve detailed multiwavelength studies. Table 2 . Line intensities of the studied galaxies 
Observations
The spectra of UM 151 and UM 408 were obtained with the TWIN spectrograph attached to the Cassegrain focus of the 3.5 m telescope at the Calar Alto Observatory (Spain) as supplementary objects to the main program devoted to the detailed spectroscopy of the HSS (Hamburg/SAO Survey, Ugryumov et al. 2001 , and references therein) blue compact galaxies. Parameters of these observations are shown in Table 1 . The setup used for TWIN was the T07 grating in second order for the blue and T06 in first order for the red arm, that provided dispersions of 54Å mm −1 and 36Å mm −1 respectively. We have used the CCD detectors SITE12a-11 and SITe6a-11 for the blue and red arms with the 5500Å beam splitter and a slit width of 2.
′′ 1 for UM 151 and 1. ′′ 2 for UM 408. The resulting FWHM spectral resolution measured on strong lines were 3.1Å and 2.5Å in the blue and red, Fig. 1 . 1D-spectra in the observed wavelength scale for the three galaxies discussed in the paper. In the bottom of each spectra the scaled down versions are drawn to show the relative intensities of strong lines. For UM 151 the continuum with Balmer absorption lines is shown separately, shifted down along the ordinate (Y) axis by two flux units (marked as "Y-2").
for UM 151, and 2.9 and 2.6Å, for UM 408. The scale along the slit was 0.
′′ 56 pix −1 . The spectroscopic data for A 1228+12 (RMB 132) were obtained with the 6 m telescope of the Special Astrophysical Observatory of the Russian Academy of Sciences (SAO RAS). Parameters of these observations are shown in Table 1 . The long-slit spectrograph (LSS) (Afanasiev et al. 1995) was used with a Photometrics CCD detector of 1024×1024 pixels with a 24 × 24 µm pixel size. Observations were conducted mainly with the software package NICE in MIDAS, as described by Kniazev & Shergin (1995) . The scale along the slit was 0.
′′ 39 pix −1 . A grating with 651 grooves mm −1 and a slit width of 2 ′′ were used, giving a FWHM spectral resolution of 8Å. Two 0.5-hour spectra were obtained, one after the other, each in the spectral range of 3700 − 6100Å and 5000 − 7400Å, with the same pointing and long slit orientation. Spectra were extracted from the same region and the two spectra were combined to get the full spectrum of the object for analysis.
For each night we obtained biases, flat-fields and illumination correction images. Comparison lamps of Fe-Ne and Ar-Ne-He were used for wavelength calibration for the Calar Alto and SAO data, respectively. For flux calibrations, spectrophotometric standard stars from Bohlin (1996) for the 6 m telescope observations and Oke (1990) for the 3.5 m telescope were used. Average sensitivity curves were produced for each night with r.m.s. deviations of ∼5% in the whole spectral blue + red range.
Reduction
Standard reduction procedures were used with the IRAF 1 package. Once 2D spectra were wavelength calibrated and sky subtracted, flux calibration was performed by using the average sensitivity curves.
The 1D spectra were extracted with the apertures of 3.6×2.0 ′′ , 6.2×2.1 ′′ and 6.2×2.1 ′′ , respectively for the galaxies A 1228+12, UM 151 and UM 408. The 1D final spectra are shown in Fig. 1 . The continuum determination and the measurements of the flux and equivalent width (EW) of spectral lines were performed with MIDAS 2 (for details, see e.g., Kniazev et al. 2000) . EWs for individual emission lines were measured with the standard MIDAS procedure INTEGRATE/LINE. The flux and equivalent width of the blended lines were measured using Gaussian decomposition fitting. In both cases the background was drawn by two methods: manually and with the use of the automaticv procedure, with the help of the algorithm, described in detail by Shergin et al. (1996) . Aller 1984) . The uncertainties of these fitted values were determined from the residual noise of the spectrum near the lines under analysis. These uncertainties were combined, as well as for all other measured line intensities, with the other error components (see below). Therefore, the derived errors of [N ii] lines can be large, and their intensity ratio in the table is theoretical. For the TWIN spectra the spectral resolution is sufficient to measure each line separately. While in the spectrum of UM 408 [N ii]-lines are rather faint, their line ratio is occasionally close to the theoretical value. In addition to the noise of the underlying continuum, quoted errors in the line intensities include two more components: one comes from Poisson statistics of photon flux, the other comes from the uncertainties of the sensitivity curve, contributing a few per cent to all lines. The line intensity errors presented in Table 2 incorporate all three components, and thus should be reliable estimators for other derived physical parameters and chemical abundances in the H ii regions considered. An independent check of the reliability of the cited errors is the good consistency between our results and the results of Kinman & Davidson (1981) for A 1228+12 (see section 4.3). Both sets of line intensities are consistent within the cited errors, if their extinction correction is accounted for. The latter can be overestimated, since Kinman & Davidson indicate a mismatch in the continuum level for independent red and blue spectra. Another factor leading to small differences is that Kinman & Davidson did not account for the underlying Balmer absorption. In the present work we determined underlying Balmer absorption at Hβ of EW (Hβ)∼2.5Å. We derived from the spectrum of A 1228+12 the value of C(Hβ)=0. This is consistent within the cited uncertainties (σ C(Hβ) =0.10) with the minimum value of C(Hβ)=0.043 following from the Galaxy extinction in this direction, A B =0.12 mag (see Table 4 
Results of the abundance determination
Relative intensities of all emission lines together with the equivalent width EW (Hβ,emis), extinction coefficient C(Hβ) and the equivalent width of the hydrogen absorption lines are given in Table 2 . The extinction coefficient C(Hβ) was derived from the hydrogen Balmer emission decrement using the self-consistent method described by Izotov et al. (1994) . For both UM 408 and A 1228+12 the continuum was drawn as a running mean without accounting for possible absorption features. For UM 151, before obtaining emission line intensities, the underlying continuum was drawn including Balmer absorption lines and other apparent absorption features. Their measured equivalent widths were used for age estimates (see Table  5 ). The quoted EW (abs) for this galaxy in Table 2 is the residual value that is derived after the underlying continuum was drawn, including strong Balmer absorptions. The EW of emission Hβ is calculated on a running mean continuum that will be compared with the model value below. The derived extinction coefficients are in the range from zero for A 1228+12, 0.2 for UM 151, to ∼0.6 for UM 408. The latter value is somewhat larger than usually is observed in this type of galaxies. For A 1228+12 and UM 408 the chemical abundances and physical parameters have been obtained with the method outlined in the paper 
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H i flux (8) <1.2 of Izotov et al. (1997) . The resulting values are given in Table 3 . For UM 151, since no measurable [O iii] λ4363Å line has been detected, the metallicity has been estimated by means of empirical methods (see more details in section 4.1).
The EW of emission Hβ presented in Table 2 were used to derive starburst ages according to the Starburst99 model ) in sections 4.1 and 4.3. It was assumed that extinction values for the ionized gas and the young stellar clusters are similar.
Discussion and summary
We discuss below the individual galaxies in more detail, based mainly on the new spectral data, and the observational data from the literature, appropriate for the present discussion. The main parameters of the studied galaxies are given in Table 4 .
UM 151=Mkn 1169
This galaxy does not look like a bona fide BCG. Its appearance resembles that of a face-on disk with somewhat disturbed outermost parts, but clearly without spiral arms. Salzer (1989a) classified it as a Dwarf Amorphous Telles (1996) was derived from a very low S/N spectrum (see Terlevich et al. 1991) .
For the metallicity estimation both the Pilyugin (2001) Balmer absorption lines and other features with reliable detections can be used to estimate the age of starformation episodes.
The Equivalent Widths (EW ) of Balmer absorption lines from the underlying continuum have been calculated following the prescription in González- Delgado et al. (1999) and the results are presented in Table 5 . The comparison with the González- Delgado et al. (1999) models gives an age for the starburst consistent with an instantaneous starburst ∼10 Myr old. The EW of Hβ emission is also consistent with the age of instantaneous starburst of ∼10 Myr . Following Raimann et al. (2000) , we also measured the EW of the Ca ii K-line and the G-band as well as the continuum flux ratios in the 3 bands (see Table 5 ). All but one of the parameters are consistent with a mixture of two starbursts with ages ∼10 Myr and a ∼50 Myr. The rather high EW of the G-band suggests an additional contribution of a stellar population with an age of a few hundred Myr.
The known upper limit on H i flux of this galaxy (see Table 4 ) is rather high, so the upper limit on the ratio M (HI)/L B is consistent with the range typical of gasrich starbursting galaxies.
UM 408
Appearing like a typical blue compact dwarf, this galaxy was classified by Salzer (1989a) as a Dwarf H ii Hotspot Galaxy. The absolute B-band luminosity is M B = −15.16 (Campos-Aguilar et al. 1993), almost at the lower end of the BCG luminosity distribution, with a quoted diameter of 2.1 kpc. The calculated metallicity reported by Masegosa et al. (1994) was 12+log(O/H) = 7.63 using the data from the Spectroscopic Catalogue of H ii Galaxies (Terlevich et al. 1991) . Using the same set of data Telles (1996) reported a value of 12+log(O/H) = 7.66. The new estimation with the present data suggests a significantly higher metallicity with a difference of 0.2 to 0.3 dex. This difference cannot be attributed to the reddening estimation or differences in slit positioning. Comparing the present data with Masegosa et al. (1994) and Telles (1996) , the reddening coefficients are similar within the uncertainties and the values of both EW (Hβ,emis) and integrated Hβ flux are the same. Therefore the main reason for the discrepancy must be a poor estimation of the [O iii] λ4363 due to low S/N. The comparison between the line intensities of both sets of data shows that a large difference is found not only in the faint [O iii] line, but also in [O ii] being larger by a factor of 2 for the TWIN data. The same is also true for the measured [N ii] line. The low S/N on the continuum for this faint galaxy can account for the large difference in oxygen abundance.
The measured H i flux of this BCG (see Table 4 ) corresponds to a very high value of the parameter M (HI)/L B . The M (HI)/L B is comparable to values derived for the most extreme objects in the sample of dwarf galaxies with extended H i (van Zee et al. 1995) .
A 1228+12 = RMB 132 = VCC 1313
This galaxy is one of the most compact, almost starlike in appearance, of the BCG family (Drinkwater & Hardy 1991) . It resides in the Virgo cluster, and because of the surrounding environment, its properties are probably somewhat affected by more frequent interactions with surrounding galaxies and the hot intracluster medium (ICM). There is a number of sufficiently massive candidate galaxies in the vicinity of this BCG, which could trigger its current SF burst, including NGC 4478 at the projected distance of 18.7 ′ (∼90 kpc) and M 87 at 20.8 ′ (∼100 kpc), whose relative radial velocities are lower than 100 km s −1 .
Of the three galaxies studied in this paper, this is the faintest system with an absolute B magnitude of −14.1. Taking into account its compactness and luminosity, this is the type of galaxy classified as a Searle-Sargent object by Salzer (1989a) , or H ii galaxies by Campos-Aguilar et al. (1993) . This galaxy was one of the first BCGs studied for metallicity purposes (Kinman & Davidson 1981, hereafter KD81) . From this study the metallicity reported of 12 + log(O/H) = 7.64 ± 0.07 is in reasonable agreement with the present value of 7.73 ± 0.06, based on the new, higher S/N data from the 6 m telescope. The agreement can be considered as a good one, taking into account that the areas sampled are 29 arcsec 2 for KD81 and 7.2 arcsec 2 in this work.
However, it is evident that the abundance calculations by KD81 could have some systematic differences, since these authors did not account for temperature gradients. They used one temperature for all zones, and noticed that this would lead to slight underestimation of oxygen and neon abundances. Therefore we recalculated oxygen and neon abundances from their relative intensities and the cited errors using our methodology. This resulted in an upward shift of 0.04 dex for the KD81 oxygen abundance, giving 12 + log(O/H) = 7.68 ± 0.10 and log(N e/O) = −0.75. The difference between the KD81 O/H abundance and the recalculated one appears to be from a somewhat larger abundance of O + ions: 12+log(O + /H) = 6.87 from KD81, and 7.05 in the model with the lower T (O + ). One of the interesting features in the spectrum of A 1228+12 is the appearance of an emission line centered at λ4591Å, with flux ∼(2.5±1.2)% of Hβ and FWHM=28Å. The only reasonable identification is as the Si iii λ4565 line, characteristic of WR stars. The implied radial velocity of this feature is then ∼450 km s −1 higher than the system velocity of the galaxy found in other (narrow) emission lines. Given the large line width and low S/N ratio, the velocity shift is likely not significant. However the appearance of WR stars in the starburst region of this BCG would not be unexpected. Indeed, the observed EW of Hβ (93Å) according to Fig.85e (corresponding to metallicity z =0.001, the closest to the oxygen abundance of A 1228+12) from Starburst99 , corresponds to an instantaneous starburst of age 3-3.5 Myr. We adopted the Salpeter IMF with M low = 0.1 M ⊙ for this estimate. For the metallicity of z = 0.001 this is exactly the age range where the models predict significant numbers of WR-stars (0.5 to 2.5 % of the number of O-stars, see Schaerer & Vacca 1998 ). Since we did not detect other characteristic WR features (N iii/N iv λ4640 and broad component of He ii λ4686), that should have comparable EW , doubt about the reality of the Si iii λ4565 line remains. Deeper spectroscopy is necessary in order to measure the strength of the probable WR features in this BCG.
The M (HI)/L B ratio for this BCG is quite large (see Table 4 ). Accounting for very large EW of strong emission lines and respective significant brightening (∆B 1. m 0), this implies a large gas mass-fraction. The latter is difficult to understand for a low-mass galaxy affected both by the ICM ram pressure (unless the BCG is only now entering the hot gas) and tidal interactions from massive neighbours.
In fact, the very existence of such a low-metallicity BCG in a dense environment such as the Virgo Cluster (despite the opposite tendency of additional enrichment by heavy elements for the Virgo cluster BCGs, noticed by Izotov & Guseva 1989) , poses interesting questions on the evolutionary history of this and similar objects. It is worth mentioning that there are two more BCGs with well determined low metallicities (Z ∼ Z ⊙ /20) probably belonging to the Virgo Cluster or its outskirts: the Optical Counterpart of HI 1225+01 (Salzer et al. 1991) and VV 432=IC 3105=VCC 241 (Zasov et al. 2000) . Less intriguing, but also not well understood, is the appearance of SBS 0335−052 (E+W), the pair of extremely metal-deficient BCGs, situated at the outskirts of the loose galaxy group LGG 103 (Pustilnik et al. 2001 , Peebles 2001 .
Conclusions
We can summarize the results as follows:
-New high S/N spectra of galaxies UM 151, UM 408 and A 1228+12 have been presented and their metallicities revisited. For A 1228+12 the new value is a bit larger, but consistent within the uncertainties with previous data. For the other two galaxies, significantly higher metallicities have been estimated (5σ and 3σ, respectively, upward). None of the three galaxies can be included in the sample of extremely low-metallicity BCGs (Z 1/20 Z ⊙ ). -More precise abundances of nitrogen, neon and sulfur are derived for UM 408 and A 1228+12.
Results from this paper and the previous work by Kniazev et al. (2001a) showed an upward revision of metallicity in some of the most metal-poor galaxies known. High S/N data of a statistically significant galaxy sample are a prerequisite for studying the group properties of these intriguing objects.
